
CITIZENS FOR CLEAN AND GREEN PRESENT: CITY OF ROANOKE GREEN ACADEMY

Green Academy: 

Energy and Emissions Overview

Dr. Sean McGinnis

Virginia Tech – Green Engineering Program

September 11, 2019



CITIZENS FOR CLEAN AND GREEN PRESENT: CITY OF ROANOKE GREEN ACADEMY

Why Take An Inventory of Energy and Emissions?

ωThe City of Roanoke uses a large amount of energy annually which causes local, 
regional, national, and global environmental damage as well as costs citizens money.

ωTo reduce energy use, environmental damage, and costs, the City needs to know 
where the most energy is used and what emissions it causes.  

ω¸ƻǳ ŎŀƴΩǘ ƛƳǇǊƻǾŜ ǿƘŀǘ ȅƻǳ ŘƻƴΩǘ ƳŜŀǎǳǊŜΦ
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US Energy Use

ωThe US, and world, are dependent on fossil fuels (coal, natural gas, and oil) which are present in finite 
amounts and not renewable.  Burning fossil fuels necessarily produces carbon dioxide, CO2.

ωRenewable energy (solar, hydro, biomass, wind, waves, etc.) are a small but increasing portion of the 
energy source distribution.

www.eia.gov/energyexplained/us-energy-facts/



CITIZENS FOR CLEAN AND GREEN PRESENT: CITY OF ROANOKE GREEN ACADEMY

Electricity Grid Fuel Mix

ωCoal has the highest carbon dioxide emissions per unit energy. 

ω Natural gas usage is increasing in recent years due to advanced in 
hydraulic fracturing  (fracking) technology.

ωAir emissions (sulfur and nitrogen oxides, carbon dioxide, mercury) are 
directly dependent on the mix of fuels.
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What Is Global Warming?

ÅGreenhouse Gases (GHGs) warm the 
atmosphere by absorbing infrared 
radiation.  The warmer atmosphere 
causes land and ocean temperatures 
to rise.

ÅThere are natural and human-caused 
emissions of GHGs, but the latter 
upsets the balance.

ÅThe science connecting GHG 
emissions and global warming is 
extensive.  The uncertainty is not 
whether the earth is warming, but 
rather how fast, how much, and with 
what consequences.
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Greenhouse Gas (GHG) Emissions Sources and Sectors

ωGHG emissions come from across all sectors of society 
so there is no single or easy approach to reducing 
these emissions.

University of Michigan ςCSS US Greenhouse Gas Factsheet, Aug. 2016.

ωGHGs are emitted primarily from the direct combustion of fossil 
fuel (coal, natural gas, gasoline, diesel, propane)  to create 
electricity, heat, or to power vehicles.

https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data
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Carbon Dioxide Atmospheric Measurements 

ωMountaintop measurements in Hawaii 
over the past half century confirm that 
the carbon dioxide concentration in the 
atmosphere is rising steadily.

ωThe rise and fall in the measurements 
is due to seasonal cycle of plant growth 
(CO2 is absorbed by growing plants in 
spring and released by decaying leaves 
in fall).

http://www.esrl.noaa.gov/gmd/ccgg/trends/full.html
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Global Temperature Measurements

NASA/Earth Observatory/RobertSimmon, 
http://www.nasa.gov/topics/earth/features/2010-warmest-year.html

Center for Sustainable Systems, University of Michigan, Climate 
Change:  Science and Impacts Factsheet, Oct. 2013
http://css.snre.umich.edu/factsheets
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EPA Criteria Air Pollutants

Criteria Air Pollutants

NOx (nitrogen oxides)

Combustion of fuelsSOx (sulfur oxides)

CO (carbon monoxide)

VOC (volatile organic 
compounds)

Chemical solvents, 
adhesives, fuel vapors

PM10 (particulate matter < 10 
mm)

Combustion of fuels, 
industrial dust

Lead Combustion of fuels, 
industrial processes

ω The EPA sets limits for 6 specific air pollutants 
with known human health effects.

ω These pollutants cause smog, acid rain, lung 
and heart problems, and can affect brain 
function.

ω Actions which reduce GHG emissions often 
also reduce criteria air pollutants at the same 
time.

ω Currently, carbon dioxide is not regulated as it 
has few immediate direct health impacts.
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Emissions 

reduction 

targets

Baseline 

emissions 

inventory & 

forecast

Develop Local  Government Action Plans

Monitor and verify results

Implement Local Action Plans

2007 2008 2009 2010 2011 2012

1

2

3

4

5

STEP

2006

City Council Resolution Sept. 2, 2008

10% community reduction (Jan. 2009 ïDec. 2014) 

2005 Baseline Report Dec. 27, 2007

City Council  Resolution Sept. 18, 2006

2013 2014 2015

City Council Resolution June 6, 2016

10% Community Reduction (Jan. 2015 ïDec. 2019) 

12.5% Municipal Reduction

1st Targets Exceeded:

Community ï13%

Municipality ï25%

New Emissions 

reduction targets

2016

ICLEI: Local Governments for Sustainability
Cities for Climate Protection Process
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Roanoke Community Emissions Summary (2017)

ωActivities associated with the City of Roanoke were responsible for just less than 2 million 
tons of greenhouse gas emissions in 2017.

City of Roanoke, VA - ICLEI Community Emissions Inventory 2017 Summary Report
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1 ton CO2

26 feet

26 feet

26 feet

1,500 cubes = 7.5 miles

1,500 cubes

Å10% Carbon Dioxide Reduction from 2005  = 230,000 tons (over 5 years)

ÅCity of Roanoke ~ 45,000 households

Å~1 ton per household savings required ςάSave a Tonέ /ŀƳǇŀƛƎƴ

2.3 
million 
tons of 

CO2

Scale of Reduction
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Roanoke Municipal Government Summary (2016)

ωThe municipal government (City of 
Roanoke operation) contributes only 
2% of the entire community carbon 
footprint.

ωDespite the energy reduction, total 
electricity costs continue to rise.

ωMunicipal operations energy 
reductions saved more than $650,000 
in 2016.
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Personal Carbon Emission Calculator 

ωYou can easily estimate your carbon 
emissions (footprint) using just the 
following annual data for your 
household:

1. Electricity usage (kWh)

2. Natural Gas/propane/heating 
oil usage 

3. Gasoline/diesel usage 
(mileage)

Å Other carbon calculators (EPA, 
RVCCC) can be used and may 
include other aspects of your 
household
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Clean & Green Pledge

http://www.roanokeva.gov/873/Clean-Green
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Key Points

ωEnergyuse, carbon dioxide emissions,and air pollutants are all related and the
status quo will reduce our quality of life and health and have significant cost
implicationsnow andinto the future.

ωThe City of Roanokehas completed an inventory of energy use and carbon
emissions,which is critical to understandboth the sourceof the emissionsand the
optionsfor reductions.

ωAll citizens,businesses,andthe governmentsharein the responsibilityif our goalis
to improvethe environment,savemoney,andimprovehealth.
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Questions?

Contact Info:
smcginn@vt.edu


